Percutaneous catheterization of central veins is frequently used in the management of fluid resuscitation of severely burned patients. Femoral vein catheterization is an alternative method of obtaining venous access, especially when the burned areas involve the neck and anterior trunk regions. Catheterization of the femoral vein is considered safe and easy [1] [2] [3] . We report a case in which 10 litres of fluids were infused into a patient with a malpositioned catheter in the femoral vein.
CASE HISTORY
A 31-year-old healthy male dockworker suffered burns to the neck, thoracic area and both arms during welding. Emergency care and fluid resuscitation was started in a local hospital and the patient was transferred to our burn unit.
On arrival the patient was conscious and vital signs were stable. The total body area surface burned was 36% of deep flame injury and no signs of inhalation injury were noted. Escarotomies were performed in the burned areas. Fluid resuscitation was continued according the Parkland formula, with acetated Ringer's solution 4 ml/kg per cent of burned area during 24 hours. The fluids were infused into the left femoral vein via a Swan-Ganz catheter introducer (8.5 Fr, Arrow®, Pennsylvania, U.S.A.) using a volumetric infusion pump (IVAC 591, Ivac Corporation®, San Diego, U.S.A.). Femoral venous cannulation was considered appropriate because of extensive burn injury to the neck and upper region of the chest. Intravascular position of the femoral catheter was confirmed by aspiration of venous blood.
During the first 24 hours post burn the patient was given 17 litres of fluids intravenously and one litre orally. During the second day he was given 10 litres of fluids intravenously. At this stage the condition of the patient was satisfactory, though he remained in bed, sitting up occasionally. At the beginning of the third day post burn his systolic arterial blood pressure gradually decreased from 130 mmHg to 80 mmHg. He became distressed and developed dyspnoea and oliguria. He did not respond to a fluid challenge with acetated Ringer's solution and albumin, or diuretics. Infusion of dopamine (3 µg/kg/min) had little effect on the blood pressure or urine output. The dyspnoea was first treated with mask-CPAP ventilation, but with the development of increasing distress, the patient's trachea was intubated and mechanical ventilation commenced. Chest X-ray showed bilateral pleural effusions.
At this stage it was noticed that it was no longer possible to aspirate blood from the femoral catheter and extravasation of infused fluids was confirmed by radiologic examination (Figure 1 ). The femoral catheter was removed and it was concluded that during the previous night the patient had been given 10 litres of extravascular fluids via the misplaced catheter. A peripheral intravenous line was inserted. Ultrasound examination showed free intraperitoneal fluid and bilateral pleural effusions. Intercostal catheters were inserted bilaterally. As the condition of the patient further deteriorated, it was considered prudent to insert a pulmonary artery catheter through the burned tissue. The pulmonary arterial diastolic pressure was 6 mmHg and pulmonary arterial occlusion (PAOP) was 4 mmHg, cardiac index 2.97 l/min/m 2 .
Mechanical ventilation continued on the fourth post burn day. Fluid therapy stabilized his haemodynamics and the filling pressures returned to normal. Subsequently he became polyuric. Towards the end of the fourth day, the arterial systolic blood pressure decreased gradually to 60-50 mmHg. PAOP increased to 24 mmHg. Urine output decreased to 5-20 ml/h and serum creatinine was 223 mmol/l. An infusion of adrenaline 0.06 µg/kg/min was added to the regimen. Sepsis was suspected and was later confirmed by positive blood culture of Acinetobacter baumannii. Surgical excisions of the wounds and free skin grafting were subsequently performed despite the poor condition of the patient. During the eighthour operation, the patient's condition improved, haemodynamics became stable and diuresis recommenced. At the end of the operation, blood pressure was 100/60 mmHg, PAOP had decreased to 15 mmHg and diuresis was 300 ml/h. Mechanical ventilation and inotropic support continued for one week postoperatively, after which his trachea was extubated. After a one month stay in the burn unit he was discharged in good condition. At that time his left leg was slightly swollen, although phlebography proved negative for venous thrombosis.
DISCUSSION
In this case, cannulation of the common femoral vein for fluid resuscitation was chosen because access to a major vein in the upper extremity or a central vein was not feasible, as is often the case in burned patients. Cannulation of the femoral vein is usually easy, and immediate complications such as arterial puncture and haematoma rarely have serious sequelae 2 .
A major concern with femoral catheterization is catheter-related thromboembolic complications 4 . However, in severely burned patients the incidence of deep venous thrombosis and pulmonary thromboembolism seems to be low 5, 6 .
The Swan-Ganz catheter can be used for rapid volume restoration 4 , although the 8.5 Fr cannula is fairly short (11 cm) and stiff. Moreover, the patient's condition was at first good, and the patient occasionally sat up in bed, thus predisposing to accidental decannulation of the vein. It is not clear whether the catheter perforated the femoral vein or whether it dislodged from the vein because of increasing subcutaneous oedema, generally seen in burned patients after fluid resuscitation. To avoid these possible complications, the femoral catheter in burned patients should be long enough and of flexible material.
In this case, 10 litres of fluids were accidentally infused extravascularly. Malposition was not suspected until the patient became distressed and hypotensive. The compliance of the peritoneal cavity is high and considerable amounts of fluid can be infused intraperitoneally without signs of abdominal distension. The fluids given did not cause peritoneal irritation, which would have prompted suspicion of extravascular infusion. Moreover, the fluids were infused with a volumetric infusion pump. Extravasation of fluids may have progressed even further, as the occlusion pressure in this particular apparatus was 600 mmHg.
The symptoms were typically those of hypovolaemia, but the diagnosis was obscured as the patient did not respond to vigorous fluid resuscitation or inotropic drugs. As noted on the fourth day, sepsis may be present with similar signs.
In our opinion, venous access via the femoral vein is acceptable in severely burned patients. Long catheters should be used to prevent possible dislodgement and extravasation due to local or generalized oedema seen in burns. Repeated aspiration tests for blood should be performed to ensure the correct position of the catheter in the vein. Extravascular infusion of fluids into the peritoneal cavity may continue unnoticed when volumetric infusion pumps with fixed high occlusion pressures are used in conjunction with the femoral catheter. Pulmonary atelectasis is a frequent complication after upper abdominal or thoracic surgery. Patients with segmental or lobal atelectasis who are unresponsive to more conservative measures, such as pulmonary toilet with cough induction, deep breathing, chest physiotherapy, inhalation of acetylcysteine and bronchodilators, may be considered for bronchoscopy 1, 2 . We present two cases of lobar atelectasis which were resolved with bronchoscopy via laryngeal mask airway (LMA).
CASE REPORT Case 1
A 38-year-old, 85 kg man underwent a surgical procedure for cancer of the oesophagus. Four days after the procedure he developed pulmonary atelectasis with impairment of respiratory function. Physiotherapy and conservative measures were ineffective and a therapeutic bronchoscopy was undertaken. The patient was given atropine 1.0 mg and propofol 250 mg IV, and the LMA was inserted into the unconscious patient. A fibreoptic bronchoscopy was intro-duced via the T connection and LMA. During the procedure the patient breathed oxygen (FiO 2 1.0). Topical lignocaine 1% (3 ml) was instilled as the bronchoscope progressed through the airway. After aspiration of bronchial secretions and re-expansion of the lung the bronchoscope was removed. The patient regained consciousness within one minute and the LMA was removed. Tolerance was excellent with absence of cough and hypoxia.
Case 2
A 45-year-old, 49 kg man underwent gastrectomy for gastric cancer. Past medical history included resection of cancer of the tongue eight years earlier. The patient suffered a chronic airways disease complicated by several episodes of pneumothorax, atelectasis and bronchiectasis. On the third postoperative day the patient developed lobar atelectasis. Conservative measures were unsuccessful and bronchoscopy with topical anaesthesia and oxygen via a venturi mask was very difficult to perform because of severe haemodynamic and respiratory disturbances, cough, nausea and vomiting. The following day atelectasis persisted and the patient underwent bronchoscopy via an LMA. The patient was given atropine 0.5 mg, and propofol 75 mg IV, an LMA was placed and the bronchoscope was introduced via the T connection. Oxygen was administered (FiO 2 =1). The bronchoscope was advanced through the bronchial tree and simultaneously topical lignocaine 1% (4 ml) was instilled. Bronchial secretions were aspirated and the bronchoscope was removed. During the procedure the patients breathed
